To reveal insight into prevalence and incidence of psychotropic drug use in patients with various chronic somatic diseases and into time differences between incidence of the somatic disease and start of psychotropic drug use.
Introduction
Mental disorders are a significant general health problem. In the Netherlands as many as four in ten adults suffer from a mental disorder once in their life 1, 2 . Although the majority (86%) of the patients are treated in primary care by their general practitioner (GP), many patients with a mental disorder are unrecognized by their GP 1, [3] [4] [5] [6] . Mental disorders are known to be co-morbid with a wide range of chronic somatic diseases, including musculoskeletal, cardiovascular, pulmonary diseases and diabetes [7] [8] [9] . This comorbidity has a negative impact on quality of life, subjective suffering, mortality and health costs [10] [11] [12] [13] . Appropriate treatment may improve both course and outcome of the mental disorder and the co-morbid somatic disease as well as quality of life 14, 15 .
In Europe as well as the United States the prevalence of psychotropic drug use increased in the last 20 years 16, 17 . Uncertain is how somatic comorbidity in mental disorders influence GPs pharmacological treatment decisions. Some studies suggest that comorbidity of somatic and mental disorders increases the likelihood of prescribing drugs for mental disorders 6, 18 . In contrast, others found that the presence of a somatic disease has a negative effect on prescribing of psychotropic drugs 19 .
Up to now little is known about the temporal relation between somatic diseases and psychotropic drug use. There may be differences in duration in time till onset of the psychotropic drug use between various chronic somatic diseases. Possible explanations for these differences could be on the one hand failure of adaptation strategies on the short term or on the other hand the impact of the disease on the long term.
The current study was designed to reveal insight into prevalence and incidence of psychotropic drug use in patients with various chronic somatic diseases and whether an incident somatic disease might lead to earlier start of psychotropic drug use. Our main research questions were:
1. What is the prevalence and incidence of psychotropic drug use in patients with various chronic somatic diseases?
2. What is the mean duration in time between the incidence of the chronic somatic disease and the start of psycho tropic drug use?
Methods

Database
We selected our subjects from the Health Database of Agis, a major health insurance company in the Netherlands and the database contains demographic, socio-economic and health consumption data. The Agis Health Database represents an accurate registration of drug prescriptions, independent of prescriber, since all prescriptions must be registered in this database before costs can be reimbursed. In the Netherlands, almost all drugs used in this study are only available as prescription drugs. Only acetaminophen, NSAIDs and antacid are also available overthe-counter. We used data from January 1 st , 2002 to December 31 st , 2005.
Chronic somatic diseases
Nine chronic somatic diseases were studied (box 1). Prescribed drugs were used as a proxy-indicator for the presence of these diseases, using the Anatomical Therapeutic Chemical (ATC) classification system code of the prescribed drugs. Patients were divid-ed into groups with one, two or ≥ three chronic somatic diseases. Patients with one chronic somatic disease were further divided into nine groups (pulmonary disease, diabetes mellitus, cardio-vascular disease, rheumatoid arthritis, cancer, dyspeptic disorders, inflammatory bowel disease, musculoskeletal disorders and urological disorders). In the chronic somatic disease groups defined above, a sub-sample was selected of newly ill patients, who were prescribed the first drug for a chronic somatic disease in the year 2002 (no prescription of the drug in the year 2001), who used 180 DDDs or more per year during the three following years (2003 to 2005) for the same somatic disease and who didn't use any psychotropic drug in the year 2001. Date of first prescription for the somatic drug, was defined as start of the somatic disease. In case of comorbidity of somatic diseases the first incident somatic disease was used to clarify possible differences between the various chronic somatic diseases. Exclusion of patients using psychotropic drugs in 2001 was done to select only patients with new psychotropic drug use after incidence of the somatic disease. A random subsample of the non-exposed (twice the number), composed of patients not using any psychotropic drug in the year 2002, was selected as a reference for the sub-sample of new chronically ill patients. 
Psychotropic drug use
Covariables
Age at January 1 st , 2002, gender, ethnicity and socioeconomic status were used as covariables. Ethnicity is not registered in the Agis Health Database, but foreign nationality is. The first generation Moroccan and Turkish immigrants was selected by their nationality. To select second and third generation immigrants, the surnames of the selected first generation immigrants were matched with the remaining of the database and visually controlled on origin of the name. The social status of the living area and the insurance category were used as rough indicators for socioeconomic status. To define the social status of the living area we used the postal code, as defined and registered by the Statistics Netherlands 20 . Patients were divided into four insurance categories (paid employment, old-age pension, work disabled and social insurance).
Data-analysis
Differences between chronic somatic disease groups and no chronic somatic disease group were calculated using chi-square tests (for covariables gender, ethnicity, social status of living area and insurance category) and two-tailed independent t-tests (for covariable age).
Comorbidity between the chronic somatic disease and psychotropic drug use was analyzed by calculating prevalences of total psychotropic drug use, as well as prevalences of subgroups of psychotropic drug use for the years 2002 to 2005. Logistic regression was used to calculate crude, and -after control for covariables-adjusted odds ratios of psychotropic drug use in the different somatic disease groups.
We calculated mean duration in time (in days) between first prescriptions of the somatic drug to the first prescription of any psychotropic drug. In the reference group without chronic somatic disease, mean duration in time (in days) from January, 1 st 2003 to the first prescription of any psychotropic drug was calculated. First year follow up was from 0 to 365 days, second year follow up from 366 to 730 days and third year follow up from 731 to 1095 days. Because non-exposed have no specific onset of time in the year until the start of psychotropic drugs, one could expect they will start equally distributed over the year and mean duration in days will be close to 183 days (half of first year follow up), 584 (half of second year follow up) or 913 days (half of third year follow up). Incident psychotropic drug use was calculated when the first psychotropic drugs were prescribed in that year of the follow up. A linear regression model was used to analyze differences in time of the incidence of psychotropic drug use in relation to the various chronic somatic diseases.
In the logistic and linear regression analysis the group with patients without chronic somatic disease was used as reference category. The analyses were done using SPSS version 14.0.1.
Results
A total number of 140,983 subjects with one or more chronic somatic disease were included. Table 1 describes the baseline characteristics by somatic disease of the exposed and non-exposed (N = 417,486) group. Subjects in the non-exposed group were significantly younger compared with the exposed and were less often female (Table 1) .
Rheumatoid arthritis and inflammatory bowel disease groups were relatively small, respectively 400 and 419 subjects, and cardio-vascular disease (N = 70,625), dyspeptic disorders (N = 21,027) and two chronic somatic disease (N = 22,233) groups were relatively large. The most remarkable differences between the various chronic somatic diseases were: pulmonary disease, rheumatoid arthritis and inflammatory bowel dis- ease patients were relatively younger compared with the other chronic somatic disease groups; urological disease patients were more often male and cancer patients more often female.
There was a higher risk of antidepressant, benzodiazepine and total psychotropic drug use in patients with chronic somatic diseases compared with patients without chronic somatic diseases, with adjusted odds ratios of respectively 1.83 (95%CI 1.80-1.87), 2.31 (95%CI 2.27-2.35) and 2.27 (95%CI 2.24-2.31) ( Table 2 ). The risk of antipsychotic drug use was slightly lower in patients with In 2002 a total number of 2,504 subjects developed a new chronic somatic disease (Table  3) . Non-exposed patients were significantly younger and less often female (Table 3) . Because of the small different somatic disease groups we show only the results of total patients with chronic somatic disease.
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Patients with new chronic disease developed more often a psychotropic drug use in the first year follow up compared with non-exposed (9.9% to 4.1%, Figure 1 and Table 4 ). In the Figure 1 . Trend of patients with new psychotropic drug use among patients with chronic somatic disease and patients without chronic somatic disease.
exposed, mean period in time from the incidence of the somatic disease to the incidence of psychotropic drug use during the first year follow up was 132 days (Table 4) . This was significantly earlier compared with non-exposed (B is -53.3, 95%CI -77.4 --29.2). During the second and third year follow up there were no differences in mean period in time from the incidence of the somatic disease to start of psychotropic drug use.
Discussion
In this study we aimed to investigate the prevalence and incidence of psychotropic drug use in patients with various chronic somatic diseases and the duration in time till the onset of psychotropic drug use in these patients. Prevalence of antidepressant drug use was increased in all chronic somatic disease groups, except for rheumatoid arthritis and inflammatory bowel disease groups. Prevalence of benzodiazepine use was increased in all somatic disease groups. Incidence of psychotropic drug use was twice as high in patients with chronic somatic disease compared with non-exposed during the first year follow up. Mean duration in time from start of the somatic disease to start of psychotropic drug use was significantly shorter in the first year follow up in the exposed compared with non-exposed.
Our findings confirm the high prevalence of psychotropic drug use among patients with various chronic somatic diseases, but overall prevalences were slightly higher than those found in the general population [7] [8] [9] [21] [22] [23] . A possible explanation for the higher prevalence rates is that we collected data of patients who were prescribed psychotropic drugs and did not diagnose patients with mental disease using standardized psychiatric instruments. In our study also patients with low dose psy- Table 4 Duration in time between start of chronic somatic disease and start of psychotropic drug use Per follow up year a lineair regression of days to psychotropic drug use was performed, adjusted for age, gender, ethnicity and socioeconomic.
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chotropic drugs, for example low dose benzodiazepines for a short term sleeping disorder, are taken into account in prevalence rates. This could have led to these slightly higher prevalences. On the other hand true prevalences of mental diseases could be even higher, because of the widespread under recognition of mental disorders 1,4-6 .
Unknown is if specific somatic diseases influence the likelihood of using psychotropic drugs in case of a mental disorder. Symptoms of somatic and mental disease might overlap, physicians and patients might believe that depression is a normal reaction to the somatic disease or physicians might be reluctant to prescribe psychotropic drugs because of potential side effects of poly-pharmacy or potential interactions and risks in certain somatic conditions (like the use of benzodiazepines in patients with severe pulmonary disease or tricyclic antidepressants in patients with cardiovascular disease) 24 . In one study, GPs were less likely to initiate any depression care in patients with pre-existing ischemic heart disease or cardiac arrhythmia, after a new diagnosis of depression, compared with patients without chronic disease 18 . Most studies did not specifically investigate differences in psychotropic drug use in patients with various chronic somatic diseases. In our study patients with musculoskeletal, dyspeptic and more than one chronic somatic disease had a highest prevalence of psychotropic drug use. It might be that these higher prevalences can be partly explained by higher prescription rate of psychotropic drug in these particular groups of patients.
We showed that patients with somatic disease have an earlier onset of a psychotropic drug use during the first year follow up after the start of the somatic disease compared with patients without a chronic somatic disease. The short period between the start of the somatic disease and the start of a psycho tropic drug use makes a physiological explanation or failure of coping strategies on the long term less likely. A possible explanation could be failing of coping and adaptation strategies on the short term among patients with somatic disease. Another explanation is that patients with a chronic somatic disease visit their physician more often, which increases the chance that the physician diagnoses the mental disorder and start psychotropic drug use.
An unexpected finding was that the patients with various chronic somatic diseases had a lower risk of antipsychotic drug prescription. This raises the question if psychotic disorders and treatment receive less attention in times of a chronic somatic conditions, especially pulmonary disease, cardiovascular disease and musculoskeletal symptoms. We think the lower prescription of antipsychotic drugs in these patients may be a reflection of a more carefully prescription policy of physicians in these patients, given the potential harmfully side effects of these psychotropic drugs in these patient groups or the interaction with medication for chronic disease. Nevertheless, under treatment among patients with schizophrenia represents a serious concern. This under treatment may be due to a lower quality of somatic healthcare in this particular group, but could also be caused by a lack of motivation among the patients due to the disorder (avolition) 25, 26 .
Strengths of our study are the use of a large cohort with reference group and of day-today prescription data. We used prescription data to try to avoid the possible problems of underestimation and biased associations that might occur with the use of self reported questionnaires of somatic diseases that are used in earlier studies [7] [8] [9] 21, 22, 27, 28 . Limitations of this approach are that not all somatically ill patients are treated with medication and that there is no information available on the actual compliance with the medication. This may not be an exact approach of the real prevalence and could lead to some underestimation. Finally, we had to use prescription data as proxy indicators of somatic diseases as the AGIS database does not contain diagnostic information. Prescription data may not be an optimal reflection of the prevalence of somatic disease, as some drugs are used for different indications as well.
A second limitation is the overlap of medication use between some of the different somatic disease groups, for example use of methotrexate by patients with inflammatory bowel disease as well as patients with rheumatoid arthritis, and usage of acetaminophen and NSAIDs by patients with musculoskeletal disorders as well as with rheumatoid arthritis. This could have resulted in some misclassification of patients. We did not study dosages of psychotropic drug use because we focused on prevalence differences between different somatic disease groups. This method may have led to some overestimation of the prevalence of mental disorders.
Third, some of our prevalence rates, for example for diabetes (prevalence 40.1% in female and 41.6% in male in the Netherlands) and cardiovascular disease (prevalence 29.4% in female and 50.1 % in male in the Netherlands) are relatively low 29 . This could be because many of these patients have comorbid disease and are classified in the groups with 2 or more chronic somatic diseases. This could have led to the relatively low ORs in diabetes and cardiovascular disease groups. Fourth, to select only chronically ill patients we used the criterion of 180 DDDs or more per year for the somatic diseases during at least three out of the four years. Because of this criterion it could be possible we selected mainly more severe chronically ill patients. Therefore, our results may be more applicable to the more severe chronically ill patients. Fifth, data are restricted to only nine frequently occurring groups of chronic somatic diseases. Patients in the exposed and the non-exposed groups might have had any comorbid somatic disease other than these nine. The exclusion of these more uncommon chronic somatic diseases may have caused an underestimation of the actual relation.
Finally we could not take the consultation rate into account as a possible confounder as data of physician consultation rate are not registered in the Agis Health Database. Most likely is that the consultation rate is lower among patients without a chronic somatic disease compared with patients with a chronic somatic disease. The higher consultation rate of chronically ill patients might have led to the earlier recognition a mental disorder and start of psychotropic drug use.
In conclusion, this study showed a higher prevalence antidepressant drug use and benzodiazepine use among patients with various chronic somatic diseases. General practitioners and psychiatrists should be aware of the high prevalence of psychotropic drug use in all patients with chronic somatic diseases, but especially in patients with musculoskeletal disorders, dyspeptic disorders and more than one chronic somatic disease. Possible explanations for the earlier start of a psychotropic drug use after a new somatic disease are earlier detection of a mental disorder because of higher consultation rate due to the new somatic disease or failing of coping or adaptation strategies on the short term.
